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<&2.S%Si\ #7)1* Tfl^H ^E| T^l^S iH^Rr -6-^ 3£B\<£ 6\}3_ *\] 

S M-^f^ ch]^. oi53 ai^I- *1<3^ *1<3 ^-^aIt'Iji, 

€3 31 ti] Cfl ^ ^-Al Al^ejlo} co ^ RT S-^ofl A>-g-s]^ 4=1 a 

3l*l^Eiofl ^n>^ ^Ei 7^* 4=HEH^1 7lJl, ^El^ElTflol 

^ ^ ^^IH^ *1<S S}°J *1<£ ^ Tfl^ Efl oj ^ # 

€3 Tjl^* ^>ZL 7RV€rH °\}3-7\ *\}7]Q ^^ ^ ^ Til 

*lclRl #^1 RT S.^ nfl t>l CO £.^7} 1:43] 4=)^ sflolJES ^tf. ttj- 

ADSL Alitflo] CO 2..E.S}- rt ££«|] tfl ^^Hl ^ «H °]El5L3H 

^ €^ CllAHlo]^ ^-f}-*}jl ^ *fl^ ^7>o11 cfl*}o| *ll^ ^^1" 

^17^71^ ^JEl^o^ ^o] ^^l^lcf. 
£ 6 

^ls ^7171, ^ 711^, 4i 5. El efl^l^E-1, *>^3H ^r^s}- 
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7]£] s^e] Tfl^r-fi- cf-g: S.JE.*>^- ^^{ADSL communication system having echo canceller 
for simplfying hardware structure and download method of filter coefficient thereof} 

£la^ £ Idtt ^sR" CO 3. = ^ 7^7} RT SLB. *}o}9) ^)o]b\ #^-§-£- ^ 
£ 2^ EC <3<l> 31 1- M-^^ ^^l^f. 

£ 3-8: ^ ^1^7> 7-RV5^ 4=1 31*1^* ^E|-ifl^ £^14. 

£ 4a ^^1 £ 4ctt 1:4 4=|Hfei 3HB» CO S.ELS>\- RT ^E^tf. 

£ 5a ^ £ 5dtt £r ^aHH 4s. 1:4 4=) 31 eflolBl- ^*Rr CO £. 

H^r RT £H°^ nflSl ^}^}°] i4E}^cf. 

IE 7a ^ J£ 7b^r -g- ^a^H 4^ ^3 t\}^^ 4£^;B*Rr 
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oils ^1^71^ ^-71 oflS ^7^71^ ^Ei Tjl^l- Cj-£ 3.= ^ ^ofi ^ojcf. 
<10> ^A}^^-ofl A>-g-i]^ o]E^ ^lif ZL^*>7l *H , ^ C-fl c) t\ 

^ ^3.7} *£&.-s}t\-. -H^r ^ # ?floll-(fiber optic cableH A% 

7^ !:7>^>cf. 3Ld\Q ^SHd^ ^Hfl JL4=- <&B\ 

^ -S-^^ OHBi ^it°lM- ^ cfl^ ^(bandwidth)* ^o] 

fl^H 1 ^lli 7>^7> ^-(Asymmetric Digital Subscriber's Line: °l*r "ADSL'^l 

<n> ADSL-^ 71^^ ^Sr^* A>-g-*fl ^^*>i, *fl\t^ o^fl 

3 ^i^-t- #7>A]^ ^Jl^ ^^tVcf. ADSLxr ^3L2) -f-Alo] ol^ol 

S.^ ^r^Cecho: "<>fli2"e}-Jl ^tr^rH d\]^ ^ £l<&°] 

S\E-3., ofl^S ^T^Hfr g 71^ en] tfltb < St 1 7> Oja].^ o. s> ofl =7 
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^1^71^ +2.7} ^€ «fl ^*K=r <>fli2# ^1^>J1 

4) .2 ^lTil- ^tr ^2fl^ 71^1- o| p]^- s.^ ^5,909,46331, ^-*) ^-7fl 

2000-049885J1, ZL^jn. ^ ^-^ ^^fl «is *11 200 1-09502 JLofl ^T-flsH $X^. #7l 
n]^- s.^1 '463JL^ ^s}-^ CO S.S.<4 71-^^1- RT 5.S. cIHe] efl 

°lS(data rate) *r°l5. <y*fl #°ltr 3.71 # ^ ^ ^0^^ ^ dHEi 

^}°H ^Sf 31*1 ^(control register)* 5. , ^Hf 31*1 ^-I- ^L^E^H 
(software) 3°-^- ?A°]^. =L&$i, D l^r '463Jl^ uflS-eJofl t)-7> 

*|^» ^^>7l nfl^fl, nflJLBl *|H ^ 7 >S. ^A*r 5£4 

^71 ^ '04988551^ *im ^ SNR(Signal Noise Ratio)°l fe£ « 

u>^. ^En^o. S A>-g-s>ji q-^^l ^^#^r n>>,^ ^ ^ z\]o]b\ elHH(data rate)-& 
VH-tt ^°lcf. ^M-, #7l '0498855:^ ^ 3HB-I- *l^*>7l trfl 

A o V 7l tt^ ^ '0950231^ Zj*^ ^E^# A}-g-«H 0} a Aljrofl tfl^ 

*fl7l*>±L ^-*r -5-^-^ ( I IR: Infinite Impulse Response) ^BH A i <y«)^ -§- 1 iHI 

oflS ^T^Mcf. ^7} tb^- ^ '09502^^ ^Jl a>o^ ^ ^-7ll7> ^ -g- 

^ cfl^^^ ^^g- «r?m ^ SM^l 1 ?]:, ^fl^l ADSL Al^^oflAi^ ^o]s_ 

70 ~ 80 db ^l^L* ^7l*flo> dl, ol^- ^Al ? 1 7 H1^ ^ ^-^ol el 
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CO RT t}£|o]f ^-6-*>^ ZL ^SM^IjI ADSL 

-E.^^ ADSL Al^Eflo} CO S-J^ RT S-^A] 5}c^)o||. ^-^-^ o\]m 

Al<£A|^ Ajjr^ lHJ*Hr A]cg e^-oi #*B\ efl^E-H £*>3 O.S 

€ €Ei 31^1" £*mSL5L 4i HH^] 71^ ^ 711^ Eflol^- zl^jl ^ ^o] ^_ 

SJ-S] *1<2 Al^Sf ^Ei 7^1^ Eflol^- ^-ej-o] # ^o] E-| 741^1- ^*>ZL 7RHl-c*| 6fl S7 > 

<19> V}#*\i5}7]S., *\}3. aflT^lfe- <£^ Aljr<4 °fl-S #^ Aj^Sfoj ^ 

Tfl^H ^ 7)14-1- lH3*Rr -R-tb €^oicf. 4=1 H-E] ellxl^E^ WH^l 

*AJ A|^eflo^ CO ^ RT S.= 4| ^-g-i^S A>-g-^4. ^Ei Tfl^Hr -f-A] 

^S] RT £H tflH] CO S.J=7> 1:4^ 4=1 HEi ^cf. s]-<y ^ =7 og 

3 AJS» ^^Rr ^9l^r 871] 5] *l<g E|-OlO.S. 6fl3 AlJr-§. Al^Al^lcf. 
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wlcfl^i -f-A} Al^^ofl 5H<H^, °\)3- *\}7]7}$= CO 22.A] *fll 3HB£], ZLSlJl RT 
22Al ^2 t])o)B.9] o\)jz *m dlojEil- ^a]^ o]E^lo]^ #^4, CO 2.2= A] 

afll 2fl°]H^ cflojEil- ^12 zfl°lH^ ^M^-S. cf^r ^1-^*H 3=B*l7lal 

RT ^12 eflo]H^ 3He1» afli eflojEo] dlojE^ ^ 

FIFO 1-^4, CO 2.2 a1 ^12 3MJ=£) Hi o] Ei # , zie]jl RT 22 a} ^12 3HH^ 
^ t-flojEil- 4^ea] 7]^ nflo] FIF0 A^ja FIFO #§4-4 *H<& FIFO ^ 

# CO 22 <4 rt 22<>11 tq-B4> a]^^ o_s <£^a| ^i, nelJi CO 22a1 ^2 ell °1 

H^, ZL5}ZL RT 2.-^1 ^11 eflolH^ o\}51 ^]:iL# ^*>fe #^ ^E^o]^ ^ 

4 ^wl*>ZL ( CO 22^ m^- ^ ^e^H^ ^-24-, FIFO I-?*, "11°] FIFO 

ZLE]JI #^ 0 JE^1o]^ ^-e}- £o_ S o^^SlJL, RT 22^ nfl^ <y ^ olE^c]^ ^-e}- ) 
^1^1 FIFO FIFO 1-^-, nelJl #^ ^E^lol^ m.^ ^o_S ^1^4. 

ti>BJ-3]75}7l3L, *\]?\7}±r CO 2^Al *]W FIFO #^H1 ^ 7)1^1-, ZL 

El jl RT 22. a] nflo] FIF 0 ^Ei ^1^1- ^is}jL 7}*YZ}±r ^ ^ # &) ?fl o] >g 

^ olif-^eflol^ Ir^M- c| i^tf. FIFO 128 ^ FIFO* ^}-g-*l-^ 

^ ai^s. ^(mainly) ^I^a^Ijl, ^ j± FIFO 1:^8: 4 ^ FIF0# 4-g-*M °11i2 
<^ A Jlt *Hl*}7ti( finely) ^^^^14. ofl.2 ^T^l^r Hlufl^l -^a] Aj^eflo) 
^ °\}3.7\ ^l«fl^o] (dominant) *fl^<>ll iW<*| -§-^4. ^1 «fl ^ ^ ^B^S.^ *1<£^§- DSP 

^ €Ei 711^1- q-^^^L^ « 0 >^o11 DSP<H1 ^*S5l^ ^11 Ml^l ^13 ^7114 
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#31fe ^£sL^ m 3H1 -§-^*H 71 S3 3)1*1^1 &4 =-# ell^iEi 

^ 711^ tf£ o]cj^ 7 }. n>^nl-ol ^ nfl ^ *fll tfl*l ^2 ^7fl# £4 *fl4 

3:7fc ell^l^Eioi ^12 #6fl 31*1^ #4 7}<U ell^liE-1 ^oi 

3 HE} eflxl^E^s. t-floiE-1 efl^l^oii t)1^# %#o-}jl, *f]5 #31^ 4=)He1 31*1 

^16 ^S.^ ellxl^7> afll &o)t£ 6\}=l ^]7l7l ^*hg- #n>^Cl-. 

<23> ofeM, ^- ^-t^^. ADSL SI CO 5LB.2}- RT S.^1 cfltb EC ^^S. 

^-Ei ^^^1^ 51*H SlEliEllol^ t-HAHH^ ^Ei# s| cfl *V ^-°-*> 

-H, DSPofl^ *lH 7>^t.V *1<3 71^ ^7>*H #*ll *H£ ^#ofl tflSH c^lS ^71 ^ 

oflS ^7171^1 3T>=^H^ ^ol ^^B^lcl-. 
<24> ol^> ( £ i vfl^l £ 7# t^^^ ADSL -f-^ Al^^^j ^^0^ o_ 

<25> ADSL -f-^l Al^Efl^A^ ^SR"-^ 7V<y*} A>olofl ^Sl-Ai^ ^-^>ol ^s. <£^lQk\. 
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£ la S3 lb^ COCCentral Office: °l*r »C0 H.JE.-el-Jl %$±tfts± 7}<$ 

7} RKRemote Terminal: °}*} "RT £ = "e^-JL ^tr^f)^ ^o]^ #3^§-g- M-Ej-uH^ £t*| 
olcf. 5. laS] CO S~E>IM , 2.2M samples/s^} ul#(high rate) 3HE17} ^^l(Tx) 
€3(110)3 ^^slJL, ^ ^B|(ll0)^ #^ 1.1M samples/s clM^fe sH^S. s) 
3.(112)1- -f-*H t^(Rx) €3(114)3 *>o] 3)3(112)^ o>^ 

Hfo] oiEiJEfl ^(analog and line interfaced*) RT^r ^^l^ ^sMdMJEAl 
£ ^^^^r. ^r^l(Rx) €3(114)3. <^ 3 ^ 1.1M samples/s ^]o]e^ 552K samples/s 
^ ^-irClow rate) UMb^ #^€4. EC s|3(116)tt 2.2M samples/s^ JL#(high 
rate) HH3» ^^^f 552K samples/s^ ^#(low rate) cll°133. <*\}3.m >fl >S «fl 
*Vcf. °H 43" EC 33(116HH^r i=r£ ^ ^H°l^ (decimation) * 

S. lb^ RT -5L2EL01H, 552K samples/s^] ^^(low rate) 3M37} ^(Tx) €3 
(120)3 ^ €3(120)^ ! 1M samples/s 3H3tt €r>o-|w_ 3 j= s\£_ 

(122)1- ^f-SH T^l(Rx) €3(124)3 ^^^cf. S1-o1«.eJc 5] 5.(122)^ CO^r ^S]^ 
^2)->5d(^£^)4£ SM^. *H0(Rx) €3(124)3 °d^s]^r 1.1M samples/s dH^fe 
2.2M samples/s^} ^.#(high rate) 3H33 #^4. EC 3)3(126)^- 552K samples/s 
^ *i#(low rate) 3W3» <^">o> 2 .2M samples/s^! -H^§:(high rate) 3M33 <H]5I 
» *fl>|sfl°> *vcf. ojofl E c 5)S(126)<H1>H^- 4Hfl^ <3 ^f^, ^ °jElIiJflo)-9 
(interpolation) ^*3*fl°> 

51 la ^ 51 lb^ EC 213(116, 126)^ J5.3 -R-tr -§-#(finite 

impulse responce: °)?>} "FIR"°13- ^tlcf) €33 ^p-^^c|-. FIR €3^ 
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^<S\ X\# ^o.s ^1^1^71 ^1 *l<S^-»(delay elements) Sfe 

efl^^E^l-^- If-M. FIR ^£H^ a]3t<4 ^olti.^^ 5]S(112, 122)3] 

ofliEL #^ ^Is^sl ^ ^-Tfl* ^ tap-weight coefficient)* ^tfRr 

(correlator)* ^ ^ ^l^r* ^d-^ ^*Vcf. ofls* ^7]^>7l 
FIR ^ ^ ^sL^ ^ ^ ^Jl^Ml ofi, o]2=. Tgo- *} 

£ 2^r EC <a^r c^ll- i^Bj-vfl^ S^olrf. £ 2 <HH , CO S.^^ EC 

^ ^1* ^Ji'S, y(nHH ^xV^AS 871H, ^ h(0)><4n), h(l)K4n-l) > h(7)x 
(4n-7) ^-^(multiplication)* 4r*3W. RT y(16n), y(16n+l), y(16n+2) 

ZL^ji y(16n+3) 47fl^ ^ h(0) H4n) , h(l)><4n), h(2)K4n), h(3)x 

(4n), h(4)K4n-l), h(5)K4n-l), h(6)K4n-l), H^JL h(7) H4n-1)°-S #^7l* ^ 
th=f. ^HH, CO S-EL ^ RT fi^H SJ^M ^-ir 0 l^Rr &( ><4n) , X 

(4n-l)Hl rfl-§-s]^ 7^* *i ^ 9X^. HB^H, RT S-B.^ Tfl^ 

CO 5UEL<4 A]~g-^- ^ oicf. ^, RT 5.1= :C0 5LEL9) ^ o^o] 1:4 3 

i^l 4iHE-1 efloi H ( shift rate ) *}o]m. 2V^ o)^^ <^s)^ W Tfl^ 5. 3^ 
^ ^1 «fl^^ 4=1 HEl efl^liE^l ^>^o.S. <y^^ ^, ^>^o.S. #^^cf. Z- 

^5)^ 31 4r* CO S.^^f RT 5.^1 SH^<H ^ Hfl*]*] =7] 7) , JE 43f J£ 5^f , 

^ Hr^Kdelay lineH] nfl^ *>=^1^ ^A^>cf. 
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<30> 4a^r 16 wlH^ 32:1 ^« 87fl >M-8-*H 1:4 4=1 ^Sfe CO 3. 

= # £ 4b^ 16 w|H^ 2:1 256 7fl a}-§-SH 1 = 4 4=1 S.tf ^ 

^SRr CO S. = * M-Bf^cf. £ 4ctt 16 32:1 27fl A>-g-§>^ 1:4 3»e1 

^HihjRr RT 2.2= » ^-flcf. oj^ej A>-g-*>o^ 3=B| sfl 

^l^E^l ^ej 7114-1- #4?*1 ^HbM^o.^ ^El^efojo]^ oj^o.s 

B}^, CO 2.^1^ 16 «1B 32:1 87fll-, SE^b 16 «1H 2:1 ^ 2567111- ^wl*><^ 

6 > *>Jl RT S-^-Oll^ 16 «1H 32:1 ^ 27U1 ^1*11 <>) ^ ^-^ £}JE.$lH tH3°1 A i 
S. nfl^-ofl 4^>4. o]6fl rfl^ CO 22ES}- RT ^ 

EC *>H.^H ^ ^efl^lnf. 

<3i> 2 5a ^ 2 5b^r ^^2, <M^HH n}-€- 1:4 4|He^ efl CO 2 

JE.fi]- RT 229J nfl^ ^od| ^.o] (delay line)£] *}23H 5. 5a^r CO 

^nfl^ (500) ZLelJl 2 5b^r RT 22. ^ nfl^l ^>J=^H 

M-E^cK 2 5a# ^-S*}^ , *1<3 e^-ol^- 87fl ^ e}o] O.S. i4¥<H ^*>^ 16 «1B 2:1 
?ji7f 4711 ^jeL^cf. 2. 5bxr 2 5a^ CO 22 9J nflo2. ^>S.^H(500) 
-g-^M RT 221 ^^Vb ofl» M-Ef^flrl-. o}6\] ccj-e}, CO 2-JE.fif RT 22 ^25. ^> 
4- 2li=l-. ^sl EC s\g.s>) ^l^l^oi ^.c^^ s. 63± £ 

<32> s. 6 o] E c 5l3.ir °lli2 ^lS^-(x(n+3), x(n+2), x(n+l), x(n))2l- ^^ 

^l«(y(n), y(n+l), y(n+2), y(n+3))sq-fil Tfl^H ^4-(C0EFF(n)) 

1- t^sfe ^ €^°H=K E c 3)5.^ *1<£ sl-oi #^(500), 7114- t]} 

°11- 1-^(300), ^.elJl ^Ell-B^H'S ^ <HfM3M^ Ir^CMA: Mult ipl icat ion & 
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Accumulation, 600)^: i^tH=K *l<3 ^91 ^-^(500)^- 87fl^ xl<£ el-<y AS. M-^f ^ ^1 
3. ^!lt(x(n+3), x(n+2), x(n+l), x(n))-|- Aj^V ^o.^ ^l^^l^ *1 <3 

^15:1- ^ Tfl^ 31 #^-(300)^- CO 5L= ^ RT 3.^°)} ^^SL^. A>-g- 

5]^ 4=1 ^ efl^l^E^l 7^4=£ ^Ei 3l^r(C0RFF(n))«- 4r*H-°-5. 4=1 ^H*l 

^14. ^ 31 y ltfl^ -f-^J Aj^^o) RT cfly] co a.c 7 V 1:431 41 5.1=1 3MB 
♦ 3Hr4. ^^sHM^ ^fM^M^ l-^CMA, 600)£- *1<3 e^-oi ^.§4-04 *j<g a] 

JlS}- ^1 7414- Eflol^- f^ol 7414-1- §*>JI 7|-^i*H 137} ^7^ ^3 

#^ AjS#(y(n), y(n+l), y(n+2), y(n+3))^ 

41 ^Ei 2fl*l^EH) ^Ei 7414-1- £Rr3J=SKr S. 7a ^ £ 7b 

<*fl JEAl^ck £ 7a ^ £ 7b^ ^ 7114-1- ^S^^r ^^H ^tb *t^l 
€3 314^ 41^ eflxl^Eisl o^o] ^q.^ cflo]^ 31*1^4 (C0FF_DAT HI 
cf^SJE. efl^l^EKDN.LD)^ DSP7> ^JE-SIM °fl Til 7414-* cf^-s = ^ <£B}^=Hr efl^li 
&\°]JL, 71^ e11*l^£l(C0EF_WR)^ DSP7> 7414-1- 7l^M#^- s^^Tll £3*^Hr 31 
*l^iH°H, efl^l^EKCOEF.RD)^ *Ke.4M7> 7414-1- ^-#M^--§- DSP^Tfl <£3^b 

efl^liElS. ^€i=h 

£ 7a^r DSP^l M-E^tf. 3±7] %<& ^S. ^-H.^1 cfl^fl EC Eefl 

e^, DSPtt 4tSE ell^liBl(DNJLD)» *flig*H *}je= SfloH 7fl 7414- 

cf£ iLE.7}- Al^-sj^^ o a v^j7 o]cj)^ (n )^ »o»o.s #El^^-cf(701). °1 ; 7l<^ 
3l*l^El(C0EF_WR) ^ efl*l ^e] (C0EF_RD) «1 51^(702) (703) #741 

3. ^1^^}JI, %<LT& (702) #31* tiV^-^cf. (703) #3l*r c4}o]e4 

efl*liEl(C0EFJ)ATHl 314^» 71^*>jl 7l<3 3ll*liEl (C0EF_WR)« £#A]fjq. <y^i» 
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1 ^7>Al7lul(704), AW $l^(n)7> 256^1 7>» ^-<y^>^ (705) 256°1 ^ = 

afl *1 — ^"1 ( DN_LD ) -fi- "0"°-3. #51^^1^(706) *>=.^| <H °fl >fl ^S.B.7} ^-£)^-§-8: 
flcf. ?mi(n)7} 256ol o>u|^ tfX| (702) #7115.-^ 

£ 7b-cr EC *r^M ^e^t}. ni^, el -55 ^1^(RESET)7> "0"O_3. ^E}y. 

3 £(711), tR-5.;E. SH^1^(DN_LD), 7}°^ $]*)^&\ (COEF.WR) , zle)ji efl^l^E] 
(C0EF_RD)« "0"°-£. #Bl^ A l ^1^(712). «>] j£ t DSPS.^ ^S.£ 31*1^ 

(DN_LD) #M »i" £1*1-1- ^^H, "l"^^ (714) £;7fl3. ^<H7>jl, "1"°| o>q^ ^tt 

5)1*1 iE-i (DN_LD) &°1 ^ nfl?>;*l 71^^^. (714) ^zflfe =-# 31*1^ 

(C0EF_RD) &4 7l<y 3l*l^Ei(C0EF_WR) &<>1 *1» , (715) <&7flS 

VM7fcii, ^-o.^ eil*l^Ei(C0EF_RD) ^ 7]<$ (C0EF_WR) #M nfl 

7}*1 7lcf^cf. oi^ DSP **HH 9m^e) v]\o]b\ eflxl^E-l(COEF_DAT)^ Tfl 

^7} 7}<$5\JL 7)<£ efl^l^Ei(C0EF_WR)7> £#£]^-g-(703 ) £ 7a)# s^Rr #7ll ojc]-. 
(715) ^Tim EC Ts\B.no] ifl^ aJ^i^ 4=1-5.^1 31*1^ (coef_h[0] )3. HH^i 
(COEF.DATH Tjl^l- ^, on- ^>^o.s 3=3*1^ 

(coei_h[n+l]=coef_h[n] , for 0<n<256) °J^^7> 256<^1 s]^ efl *1 ^ El (C0EF_RD ) & 

-§: £#Al^lcf. (716) ^Tfl^ = efl 7]iEl( DN_LD ) »0"°j7V«- ^-<?lSH , n 0"°] 

£ EC *f=3H #*r*l±l, (714) ^Tfl^-E-l t±X\ wl^- ^^tlcf. 

tr£, ADSL Al^Efl Lfl ^ i^ofH 6\]=i 7 } ^ o}^ c-11, ZLf^HJE 7\Q *1 

«fl q °J( dor minant) ^^1:^1 tfl*H ofla* ^lTl^tj-^, <5>513H 3711- ^^-&1 #<H 
*r ^tt °1^°1 ^7J4. 51 8a ^ 51 8dtt <>] B) *> ^ 4€r 

^AHHl rcj-g. EC ^Sf M-Ef^^- 51^ o] 4. 
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<37> £ 8a ^ 5. 8b<*)} nfltb , cf^l £ la ^ £ lbS. fW, CO = 

^1^^ 2.2M samples/s 3]olEi7} ^l(Tx) €^(H0), ^H^-^ 3^^(112) ZLEjji ^ 
^l(Rx) ^e] (114)1- -f-*}^ 552K samples/sS. rt SH^H^ 552K samples/s 

V)*]*-]?} 3^](Tx) ^(120), sH^H s\S.(122), ZLSlJl ^l(Rx) ^Ei(l24)« # 
«H 2.2M samples/sS -f-£3-^-, CO 2J=2] 2.2M samples/s HHeH- 

5127fl^ FIF0# AVS-^JIL, RT 552K samples/s 1^ dH^ » 128 

7fl£] FIFO* ^}-g-^K 
<38> £ 8a^ CO 2. = !- , <$^ olE^lo]^ lr^-(IF_IN ( 802) 2.2M 

samples/s 3]°lEi7> ^, ^.a FIFO l-^-(804)4 ^E]f^]o^ ^ <^fM3H^ 

l-^-CMA, 806), FIFO 1-^(808), ZL^JL #^ °lE^j o] a. ^^(IF.OUT, 810)* ^ 

^h^^-S- 7^ 552K samples/s cflol^» FIFO ^(804)^ 2.2M 

samples/s HH^S 552K samples/s 3He]^ *>-E- ^Hl^Ml 

x)<£*}^. FIFO l-^-(804)£r 4 ^-(depth)^ FIFO* *}-g-*M *1<3* 

rifltl FIFO #^-(808)^: <g ^3tt 552K samples/s c-fl 1^ »~ a* _g_ ^a)^ c-fl , 
128 ^(depth)^ FIFO* ^>-§-W. 
<39> 5. 8b^ RT 2.H.1- ^Sz^ , <^ ^E^H^ 1-^(IF_IN, 822)J5.5L 552K 

samples/s HHe^V <g§^ ^, *1]<y FIFO ^(824)s\- ^e^eI Til °1 ^ ^fM^H^ 
•M-^CMA, 826), *|«_ FIFO 1-^(828), zle]ji <yEH)o]^ -g-e}-( i F _0UT, 830)* ^ 

7i^ 2.2M samples/s iSIM^* #^4. ^1^1 FIFO ^^(824) ■& 552K 
samples/s ^r-S. ^l^Al^cf. a^w. FIFO 1:^(826)* ^JS. *]<£^ 552K 
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sainples/s oIHe^ 4 *H 2.2M samples/s HHEiS. ^ *Hl*>7il *1<*1 

<40> £ 8a^ CO -5L— ^ £ 8b^ RT S.^^ ^ *1<£I ^1 ^-(Tdelay)^r ' 

<41> Tdelay=Dl*4+D2 
<42> ^ u|-e|-\+i4. 

<43> ^HH, Dl^r FIFO 1-^(808, 824H1 *1<£ a^oIjl, D2^ ^JeL FIFO 

1^(804, 826)<H] W *1<3 *l#°li=k FIFO 1-^(808, 824)^8: 4«1^ <?1 i efl C| A3 

o^o^o) A-^ti. FIFO -g-§K804, 826)2} ^HeI eflolH^ <£*]s\7) ^°\) , 
*1<3 *]*H 47]- §*fl*lcj.. 

<44> nJ-eH, ^- ^Al^ofl EC s)5-^r ^l<y FIFO 1^(808, 824)^ a-^w. FIFO ^ 

(804, 826)^8: CO RT S-ELojl ^-f-^-S. A> -§-*]- 5} , cflolE^ 51HB7} ^ 3^1^- ^ 

°1 FIFO ^Jl eflolE^ eflo]H7> ^ FIFO #^M- A}-g-<5}5lJ=- <3 

^tf. zleIji EC 5)^.^ 128 ^ °fl<?] FIFO 1:^4 4 ^ ^ «. FIFO ^>-§-*> 
<*j ^efl^ 512 ^ FIFO* ==r 

<45> °l^HH, ^Hl#* 7i#^^^i^ *iH3<y 1-4^ 
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<46> ADSL C0 S_^Q)- RT ££0)] tfltb EC o_3.-*f 
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13 ^8- 1] 

*1<3 ^Jl^ ^"71 Tfl^ Bflol^- ^^o] #^o] ^Ei 7H 

[3^8" 2] 

^1%H1 &<>H, A oM ofli2. ^17^71^ 

Aj. 7 l o\)=i oja Al^sf ^3 ^ ^ &7\}M: T^l^H ^7) ^ 

3] 

31^*\, ^7} mm ell^liEi^ 

4] 
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^7} Hi cfl ^ -f-A] A^eno] RT 2.c tflti] CO H.2E.7} 1:4^ ^HEi 

[^t 1 * 5] 

Sa°W. *1<£ sf<y 

^"71 ofl =/ o,b| <y ^ *>i=. ej-oj-g- 87 ]] ol x ]<g o. a ^- 7 ] o]] S oj 

6] 

CO S^A] eflo]H^, ZLBjJL RT S.= a] ^2 3HB^ °\]3. ^ 3MiH* ^ 

A o v 7l CO E.E.A] Aj-7] *fli eflo]E^ o\}3. t-flolE^l- Aj- 7 ] ^] 2 3H;eo] cflo]Ei 

S- cf^r 4=1 H^a] 71 Jl, Aj- 7 | RT ££ A | ^v 7 ] ^2 eflo]H^ cIMe^ a o v 7 ] 

*Hl ell^lSSl c^oIe^ <a 4!HHJSH ^HH^lfe FIFO 

#71 CO 2.— A] Aj-7] ^] 2 5flo]E^ c-flolE-1*, ZL&lZL RT 2-ELA] Aj- 7 ] ^] 2 eflo]E 

^1 O]]^ Cflo]Ei* ^HSA)7l^ DflO] FIF0 M.^-; 

#7l a| a. FIF 0 1-^4 ^-71 FIFO CO RT Z.^°\) ^ 

s. <g^Ai7i^ ^ 

CO 2.=.a] # 7 ] ^2 eflo]H^, zleIji RT 5J=a] Aj- 7 ] *m eflo]H^ o]] S a] 
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^7HH, #7l CO ^Hfe- -*7l <a^ ^lE^lol^ -i;^-, ^-71 A^a FIFO !r^ ; 
A oM Dflol FIFO l-^", H^JI #7] #^ ^E^H^ -g-e}- ^0. S ^S^, 

#7] RT SLZ-Q ufl^ ^-71 ^lB^lol^ ^ t ^-7} v\)o] piFO #7] ^« 

FIFO 1-^-, □LEluI #7) #^ olE-j^ol^ ^ ^o. S <£^S\±i ^ 4^ <5>^r «1 

7] 

#71 CO SLJE.X\ ^7} x\n FIFO Ir^Hl €3 #7l RT £H 

A l A oM ^1<?1 FIFO 1-^1 ^ >fl^# 7RV*}^r ^^#5]?flol^ ^ 

8] 

2116^1 5a°H, ^7) v\]o] fifo 1-^ 

^7} <*)}3. °m ^(mainly) ^1^^7l^ ^HJiLS tijcfl^l ^ 

*fl6%Hl ^^l, ^-71 A^y FIFO 

a!Jl» Dj^l^Tfl (finely) ^a]?]^ ^ ^ til^l 

10] 
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-#71 v\]o] FIF0 -g-^o. 12g ^.o] FIFO* -M-g-^Jl, #7l ^y. FIFO 4 
FIF01- *}-8-*Rr ^-i- ^iLS. 5}^ tijcfl^l -§-A] Aj^Efl 

11] 

^71 wlcfliy ^.a] AjiEflo] - 6\] M7 } ^wH^<y (dominant) ^ofl eJ^H 

[^T 1 * 12] 

Aj- 7 ] *1 wfl ;*} o] ^l<a^r DSPS-fEi ^ ^^SLsL «1 nfl ^ ^ 

a] 

13] 

^7] ^ ^ s Ho1] ^ ^ m ^ He floi^^- ^<5>c*) ^E-l Tfl 

^r«- ^*Rr Xl 1 #711; 

cf^rS^ efl^l^E^ XU &ofl -g-#*H 71 <a efl^liBl &4 t])*\+B\ ^ 

U^H, Aj- 7 | 7 }o] ^4 Aj-71 s.^ efl^l^E^ &o] ^-O.Tg c-flojE^ Efl^EH 

Aj-7] ^Ei 7ll^# 7l<a^>Jl ^7l 71^ efl^Ei £#^5^ *f| 2 #7fl ; 

Tfl^ ^ Sl^i* ^7>Al7l^A| Aj-71 Tfl^ tf£ ^1^1 ^7> uH^-ol nfl *>*1 

^"71 X|i ifl^l X| 2 ^Tfl* «V4 *r«8*Hr X|3 #31 ; 
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#7l ^S.^ 7fl2 3H1 ttfb°\ #71 efl^l^B] &4 #71 7l<8 

ell^l^Bl ^o] rf^- 5H!*H, #71 ell^liEi ^4 # 7 1 7l<y &o) 

Cfe^ 6\) M ^Tjy} ^0} ell^liE^ #7l t^o]B\ 31*1 7} #£ 7fl^# ^> 

^4 ^7|1 ; 

#71 4=1^1 e^l^Eil- £*>;*1 0.3. <a^^7> Df^a}- ^ol^ ^v 7 i 

# ell^l^Ei S^Al^l^ *115 #7fl; ^ 

#71 31*1^71- #71 7^1 iJtol^ #71 oflirL ^1 >| 7l ^*M; #*>*l^r # 

Til* ^*)is}^ ^ ^-^^.S ^ ^Ei 711^ t}£ 
[^T 1 ^ 14] 

*U3*<H1 #71 *fll vfl^l ^13 ^Tllfe 

DSP^l 3*fl ^51tt 3# ^8 £-3. ^ ^Ei Tfl^ tf£ 

[3^8- 15] 

^13%H1 #71 *fl4 vfl^l ^16 #31^ 

#71 aflT^H 3*11 ^^51^ ^ O.S <Br}^ ^ 711^ l}£ S.— 
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la] 

2.2M samples/s 



116 



ECO/41) 



552K samples/s 

[51 lb] 

552K samples/s 



126 



EC(4 t ) 



2.2M samples/s 



110 



Tx liEi 



1 .1M samples/s 



112 

Z_ 



*K>|«=1&| = SI. 



114 



Rx 



1.1M samples/s 



CO a = 



120 

z. 



Tx UN 



1.1M samples/s 



122 



124 



Rx UN 



1 .1M samples/s 



RT S.= 
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[5L 2] 



3 

m 

in 



*< v< s< »< s< v<^ 

0> 0> 05 0> 0> 0> 

3 3 D 3 3 3 

-h + ■+■ + -I- «— - 

oi 4k w ro 

ii n n ii n ii 



^ ^ ^ tSL ^ ^S*. 
oi ^ q ro o 



ii ii ii ii n ii 



X x^ 

ft 



>r >r x x 
£ £• # i 



M W WW 

X X X X 



s 

IS 



III s 



«< ^ ^ ^ 

W M O 



II II II II II II II II 

^ ^ * ^ 



II II II II 



=r jj* =r 
o> o> 

XXX 



II II II II 



S. S- S- 

XXX 



cri ^ 

>T x 



^ © cn A 

>T >T >T x 

???? 



Hi ^ 
x* >T 



X X X X 

T T i T 



<o OO CO OO 



CO oo — * -* 



Iff 

S CO 



XXX 
^ «<J CO 



ci 

XXX 

If 



— 

X X 



IIIIII III8II 

>T x x"' x x" >T >T x X X X X 



zr 3P =r =r 



MMM !!!!!§ 

X X X X X X 

& & & & sb & 



X X X X X X 



■ . io ro i\3 ro ro ro M M 

2222 



X X X X 



X X X X 



f f f f K !g K 

ro ro ro ro to 5 6 j£ 

fe & g 2 



& En En En ?* 



X X X X 



X X X X 



w i\) ro w C 2g <ji 
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IS. 4a] 



3 



M 



3 
I 

CO 



8 

Hi 
in 



M 



Nl 



NJ 



XT 



1 
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15L 4b] 



31 



8 
in 



ISI 



v v 



NJ 



M 



T 
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[5L 4c] 

x(n) 



x(n-31) 



x(n-63) 



Z" 1 



H Z" 1 h 



7 \ _1Z7 



d(0) 



d(1) 



RT a.= 
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[S- 5a] 
500 

s 



x(n+3) 



x(n+2) 



x(n+1) 



x(n) 



>f s l 
V 


au ai an aou 

-* z" 1 -{r 7 ] >[r T ] {r 7 ]^ 


ao i 
► 7" 1 


>r s i 


z- 1 -^[r 7 ] {r 7 ] {r 7 }- 


► Z" 1 




z- 1 -{r 7 ! {z 17 ! >p?}- 


> Z" 1 




-» z" 1 -^fz 17 ] {z 17 ] 


> 7" 1 




z- 1 -{r 7 ] ►[T 7 ] {r^ 


* Z" 1 




--> z- 1 -^r^-frlT 1 ] >f? r W 


* 7" 1 






■> 7" 1 






■+ Z" 1 



+d(7) 



-»-d(6) 



-»-d(5) 



->-d(4) 



•d(3) 



-*d(2) 



■>d(1) 



•d(0) 



CO S.E. 
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IS. 5b] 
500 



x(n) 



fh-oa a o-d- 




■~ch3 a tm 



J QtO- 

J 



r' 



-0 -HD OH 



RT 3.E. 
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[S. 6] 



x(n+3) 



aO a1 an a30 a31 



-600 



x(n+2) 



x(n+1) 



x(n) 



l &B" , EI" , Br B 



COEFF(n) 



^gg-&&E 



QEj EflO|g tfth 



—300 



y(n+D 




y(n+2) 



y(n+3) 
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7a] 
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DNJ-D = 0 
C0EF_WR = 0 
C0EF_RD = 0 



-712 




713 



oil 



oN SL 



2X)EF_RD ! = C0EF_Wfp>— 714 



oil i 



coef Ji[0] = C0EFJDAT" 
coef_htn-1] = coef_h[n] 
(for 0<n<256) 
C0EF_RD = ~C0EF_RD 



-715 




716 
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IS. 8a] 



2.2M samples/s 
802 806 



IF_IN 



MA 



sub_delay D2 



M— FIFO 



-804 



552K samples/s 
810 



IF_0UT 



main_delay D1 



CHI FIFO 



-808 



CO 3.E. 
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IS. 8b] 



552K samples/s 
822 826 



IF_IN 



MA 



main_delay D1 



011°! FIFO 



-824 



2.2M samples/s 
830 



IF.OUT 



sub_delay D2 



M — FIFO 



-828 



RT a.= 
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